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SEE System Updates
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Target Treatment Zone {TTZ) 5ol Yolume
Area

Upper Depth of Treatment

Lower Depth of Treatment

Yapor Liguid Treatment Started

Thermal Operations Started

Last Process Data Update

Last Temperature Data Updats

Estimated Total Days of Qperation

Days of Operation

Days of Operation vs. Estimate

Estimated Total Energy Usage

Total Energy Used

Used Electrical Energy vs. Estimate

Total Steam injected

Projected Total Steam Injection

Steam injected Vs Projected

Mass Removed in Yapor Based on Photolonization Detector {PID] Readings
Mass Removed as NAPL

Total Vapor and Liguid Mass Removal {based on PID readings)
Average Power Usage Rate Last Week

Average Wellfield Vapor Extraction Rate Last Week
Average Condensate Production Rate Last Week
Average Water Extraction Rate Last Week

Total Water Extracied

Recovered Light Non-Agusous Phase Liguid {LNAPL)
Average Water Discharge Rate Last Week

Value
410,000
199,000

145
245
09/729/14

08/29/14
01/12/15
01/12/15
422
105
25
11,343,000
830,980
7
53.4
320
17
93,420
46,283
139,704
328
230
0
79
14,335,221
7,034
112

ST012 SEE SYSTEM STATUS -
SUMMARY

Uinit
cubic yards {cy)
square feet {13

feet {ft) below ground surface {bgs)

ft bgs

days
days
percent {%)
kitowatt hours {(kKWh}
kwh
%
million pounds {ibs}
million ths
%
ibs
ihs
ihs
kilowatts (kW)

standard cubic feet per minute {scfm}
gatlons per minute {gpm)

gpm
gallons

galions
gpm
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ST012 SEE SYSTEM PID/FID

READINGS

PID Readings [ppmv]

PID Readings

FID Readings

e Wi elifieid Effluent PID Reading [ppmvi

- Alr Stripper 02 PID Reading [ppmv}

~oo Stack P Reading fppmvi

Acceterator 02 Effluent PID Reading [ppmv]

Alr Strigper 01 PID Reading [ppmVi
Thermal Acceterator influent PID Reading [ppmy]
g Accelerator G1 Effluent PID Reading [ppmv}
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* Vapors continue to be rich in organics

Integrity — Service — Excellence

ED_005025_00020138-00005




ST012 SEE SYSTEM MASS

REMOVAL

Mass Removal [Ibs]
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Project Progress, Mass Removal {Total)
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Mass Removal [Ibs/day]
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Project Progress, Mass Removal Rate
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APL recovery began in early Dece
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ST012 Steam Injection Status
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ST012 SEE OPERATIONAL
PROGRESS

SEE Startup

Extraction Only Phase
Al CZ, UWBZ, and LSZ MPE wells turned on
m Extraction System Optimization/Troubleshooting

# Perimeter Monitoring to Demonstrate Hydraulic Control

B Steam Injection Step 1 16

# 9 Exterior LSZ wells

Oct — 3 Nov

# Perimeter and Temperature Monitoring for Effects

# Same 9 Exterior LSZ wells from Step 1
@ Add 6 Interior LSZ wells
# Perimeter and Temperature Monitoring for Effects

B Steam Injection Step 3 — revised
# Same 15 LSZ wells from Step 2
® Add 7 Exterior UWBZ wells
# Perimeter and Temperature Monitoring for Effects
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ST012 SEE OPERATIONAL
PROGRESS - CONTINUED

strategy of four eductor skids online, two skids offline to reduce the overall
extraction rate from the site {to increase residence time in the liquid treatment
system).

vecembp

B Steam injection rates to the LSZ steam injection wells were reduced by
approximately 25% to accommodate the reduction in the liquid extraction rates
across the site.

email from his wastewater collection crew informing him, “the lift station collecting

wastewater downstream from Gateway area including the ST012 site had a very
strong odor of petroleum oil and a floating oil layer.”

B Site operations met and decided as a conservative measure to shut down the liquid
extraction system until operational modifications could be made.
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ST012 SEE OPERATIONAL
PROGRESS - CONTINUED

er 24

Liquid extraction system restarted utilizing both air strippers, both thermal
accelerators and an alternate set of liquid carbon vessels.

the site team decided to shut down the liguid extraction system until previously
scheduled cleanout of Tank T-102 and carbon vessel change outs could be
performed (performed week of 12/29/14).

B Vapor extraction and steam injection systems remained operational - steam boiler
was placed into “low-fire” to reduce steam injection rates across the site.

B Site operations continued to monitor temperatures and perimeter water levels
during the liquid extraction system shut down and the steam bubble remained
stable throughout the shut down period.

B Steam injection rate was reduced further to an injection rate ~ 130,000 lbs/day
corresponding to approximately 15-20% of maximum steam injection capacity.
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ST012 SEE OPERATIONAL
PROGRESS - CONTINUED

B Jlanua ry 5-7

B Liguid extraction system restarted with a modified extraction strategy utilizing

B Liquid treatment system configured with the process stream
air strippers.

B Total flow rate targeted to be ~300 gpm to allow for additional residence time
through the ligquid treatment system.

Extracted a volume at restart approximately equivalent to the steam that was
injected during the extraction system shutdown (before increasing steam
injection rates again).

plit through both

B Steam injection rates were not increased in nine steam injection wells that

surround three MIPE wells (CZ 12, LSZ 15 and UWBZ 4) that require maintenance
following the shut dow
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ST012 SEE OPERATIONAL
PROGRESS - CONTINUED

uary 1

B Inresponse to perimeter groundwater levels collected on January 11, 2015, the
steam injection rate in the LSZ wells was reduced to 1,100 lbs/hr in 9 LSZ wells.

Another round of groundwater levels was collected and data indicated a substantial
decrease in perimeter groundwater levels.
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ST012 SEE STEAM INJECTION

Steam Injection Steam Injection, Rate
g Stearn fnjection Cumulative [ibs] =—gemi 7 Steam jection Cunndative [is] oo Steatn lazjection Daily [hsshe} i SZ Steam Injection Dally [bs/hr}
e UE Sheam infection Cumutative [ibs] weneeret RABT Steaim injection Cumudative fibs] _— L . » " o - 5 F1t
s (7 Steam injection Daily fibs/hr) e} A BZ Steam Inje ction Daily [Ibs/hrl
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30,000,000

Total Mass injected [ibs]

Daily Mass Injected [lbs/hr]
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0 - ; : g - ‘ ; 3 -
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Date Date

* Steam injection into UWBZ 5,100 lbs/hr ~ 10 gpm as water, LSZ 22,500 lbs/hr ~ 45
gpm as water total
* Total steam injection rate equivalent to 55 gpm of water
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ST012 SEE DISCHARGE
COMPLIANCE

permit parameters
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ST012 Steam Injection
Influence at Temperature
Monitoring Points
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ST012 TEMPERATURE
MONITORING POINTS

SHPER MR BN 6T PABRY

) @TWW@S' £

Legend
{) Temperature Monitoring
Point
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g ST012 SEE COLLOCATED TEMPERATURES
AT EXTRACTION WELLS BY ZONE

Average Temperature by Zone
i S0, (7 Temperature [°C] == Avg UWBZ Temperature [°C] ~&Avg. L57 Temperature [°C}
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Vertical Temperature Profile (TMP 4)
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Vertical Temperature Profile (TMP 6)
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Vertical Temperature Profile (TMP 8)
Temperature [°C]
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Vertical Temperature Profile (TMP 9)

Temperature [°C]
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Vertical Temperature Profile (TMP 11)
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Vertical Temperature Profile (TMP 12)
Temperature [°C]
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Vertical Temperature Profile (TMP 13)

Temperature [°C]
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Vertical Temperature Profile (TMP 15)

Temperature [°C]
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Vertical Temperature Profile (TMP 16)
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Subsurface Heat up Progression
Measured at Collocated Extraction
Well Thermocouples
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ST012 SEE COLLOCATED TEMPERATURES
AT LSZ EXTRACTION WELLS: 12/1-1/12

157 Vertical Temperaturs Profile (MPE3Z)
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ST012 Injection/Extraction
Balance Status
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ST012 SEE SYSTEM WATER
EXTRACTION BY ZONE

Water Balance, Cumulative Water Balance, Rates

Liguid and Condensate Extracted Cumulative [galions] e Liguis ang Condensate Extracted Dad
ndensate Extracted Cumulative [gallons}
s inuid Extracted Cumulative fgalions] wageeLiquid Bxtraction Rate {gpmi wogee Steam fnfection {as water) Baily [gom]

igpmi g Condensate Extracted Datly [gpm}

oo SR injection (3s water} Cumutative {galions]
g et Liquid Bxtraction Cumulative [gafions]
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ST012 SEE SYSTEM WATER
EXTRACTION BY ZONE

Water Extraction by Zone Eductor Cumulative by Zone
wespeen CF fe0Y] g} S7 o) sy UNVBE [gpand
160 ‘ wedpeen U7 Tootal fgations] e} S7 Todat fpalions] v w L WWBZ Total {gatlons}
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E 100 g
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£ 80 =
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2 60 8
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&
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Eductor extraction rates per zone are based on individual eductor feed and return
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ST012 SEE SYSTEM
INJECTION/EXTRACTION BALANCE

Steam Injection and Water Extraction Balance
e | 57 water extraction rate {based an eductor fiow meters) [gom)
LS7 steam injection rate [gpm]
UWBZ water extraction rate fhased on edurtor fiow meters) [gpmi
UWBZ steamn injection rate {gpm]
160
140
e
E—a 120
]
% 160
=4
% a0
g 50
40
20
8/29 1G6/19 11/8 11/28 12/18 1/27
CZ UWBZ LSZ
{gallons] [gallons] [gallons]
Water extracted 2,221,000 3,680,000 10,555,000
Water injected (as steam) 0 513,000 5,900,000
Net extraction 2,221,000 3,167,000 4,655,000

vidual meters

sed one

per zone is
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ST012 SEE WELLS

Legend

#  Sizam injection Well Location

@ Multi-Phase Extraction Well Location

Steam Injection Wellf
Muiti-Phase Extraction Well Localion

#  Tempergture Moriionng Point Location
Parimeter Mortoring Well Location
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ST012 SEE PERIMETER GROUNDWATER
MONITORING WELLS

Legend

B Fordweter Bonioring |
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ST012 SEE PERIMETER
GROUNDWATER LEVEL DATA

12/19/2014 1272372034 12/26/2014 17272015 171372015 171373015
Change | Change | Change | Change | Change Change | Change | Change | Change | Change Changse
from from from from from Changefrom| from from from from from from

Monitoring Well | Baseline | Previous | Baseline | Previous | Baselne Previous Baseline | Previous | Baseline | Previous | Baseline Pravious
CZIUWEBT Wells
5T012-CO1 3,52 .15 -3.51 -303 -3.48 SERIE] -3.38 .38 4.2G -3.32 RIRIE
STO13-C02 -3.81 -G08 -0.8C .13 .71 .18 0,22 -4 .12 -G.41 .04
UWEZ wells
STO13-RE-34 -1.48% -(3.85 -3.76 .75 -5.53 .24 -3.38% -G,
STEI2-U82 -1.3%9 -1.38 .66 8.75 3,42 3,25 -3,25 i .
STO12-ULL -1.71 -1.17 -3.67 1.06 - 30 (.38 -3.47 Nt -G.0
ST2-y12 -1.75 -1.35 -0.50 1.27 83,36 8,31 -3,42 15 X &.
ST12-U37 -1.583 -(.53 -1.65 036 -.52 018 -3.32 .23 33 -0.03 -3,
STE12-U38 -1.13 -3,65 Q.72 8.43 3,53 B.240 -3,38 417 32 .11 -
L5Z wells
ST12-Wil -4,85 -3.29 -3,31 4,65 -4, 3% -4487 -2.1% 1.55 3.71 -5.79 -2.3
STOZ2-WEZ -4.58 -3.22 156 4.04 .55 142 -1.64 1.86 3.34 3.9 -1.56
STO1Z-W2L -2.85 -1.85 -3.55 239 -1.72 -1.12 -1.38 1.74 3.314 -3.59 -2.32
STO12-W3G -3.40 -3.52 4,65 4,11 3,659 -1.37 -3,51 2303 5.8% 1,32 -53.98
STOIZ-W3d -3.75 -3.65 -3.46 .82 -138 -85 -1.12 1.57 273 800 -1.5%
STOI2-W3E -3.17 -3.56 Q.26 3.45 371 -3.8% -3.97 213 3.14 8.53 -1.58
STHI2-W3T -3.53 -2.66 -3, 24 3.40 -0.50 -0.25 -1.83 1.3% -1.65 .32 1.36 -3.28
STO12-W3S -2.81 -2.37 -L48 2.45 -145 -B.BE -3, 94 0,24 1.483 2,38 8,17 -31.23
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ST012 SEE PERIMETER
GROUNDWATER ELEVATIONS

Groundwater Slevation [t anwi}

LIRS
$F3352014 133034 1803 mna 1372372014 Rians EEE PR ARS 12174
Date

ater level increases are temporary
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ST012 SEE REVISED OPERATIONAL
STRATEGY
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ST012 SEE OPERATIONAL PLAN -
UPDATE

Continue operating the current wells until 3 MPE wells are serviced {Mid January)
B 9 out of 15 exterior and interior LSZ steam wells are operating

4 out of 7 exterior UWBZ steam wells are operating

Operating at approximately 90 gpm liquid extraction and 60 gpm steam injection {30,000 tbs/hr)

Steam wells within approximately 100 ft of a well to be serviced are idling at approximately 15-20% input

Looking into treatment capacity for the treatment system — planning to begin the Verox 8 pilot test

Complete modified step 3, when all M
B 15 exterior and interior LSZ wells are operating

PE wells are back online {End of January)

7 exterior UWBZ wells are operating
No CZ wells operating
Operating at about 90 gpm liguid extraction and 60 gpm steam injection {30,000 Ibs/hr} with same net flow

Balancing the flows to maintain an acceptable water balance

dified steam injection step 4 {(interior UWBZ) {February)
Same 15 exterior and interior LSZ wells from Steps 1 and 2
Same exterior UWBZ wells as Step 3
Add interior UWBZ wells
Injection rates will continue to be balanced across the wellfield to maintain an acceptable water balance
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ST012 SEE OPERATIONAL
CHALLENGES

p Pulling and R

Water Levels

Temperature Monitoring Point Thermocouples
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